Stabilization of G-quadruplex DNA by C-5-methyl-cytosine in bcl-2 promoter: implications for epigenetic regulation.
The C-5-methylation of cytosine in the CpG islands is an important pattern for epigenetic modification of gene, which plays a key role in regulating gene transcription. G-quadruplex is an unusual DNA secondary structure formed in G-rich regions and is identified as a transcription repressor in some oncogenes, such as c-myc and bcl-2. In the present study, the results from CD spectrum and FRET assay showed that the methylation of cytosine in the CpG islands could induce a conformational change of the G-quadruplex in the P1 promoter of bcl-2, and greatly increase the thermal-stability of this DNA oligomer. Moreover, the methylation of cytosine in the G-quadruplex could protect the structure from the disruption by the complementary strand, showing with the increasing ability to arrest the polymerase in PCR stop assay. This data indicated that the stabilization of the G-quadruplex structure in the CpG islands might be involved in the epigenetical transcriptional regulation for specific genes through the C-5-methylation modification pattern.